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#3 ^Hl: ol-§-*V ^)o)Ei ^S.^ E^ SlS., E^jl «^ ^ ^.til^> 

^ tiVH^l #*l7> 7flX|£tf. £ i^o} el^jj sls.^, *}.E*11 ^S.^ ^-r- 

is\±r ^l-¥- ^#7laf ^Jf^^-Ei ^]7>Sl^ ^1 Sl^J ^Jr-g. ^ 

el <£^V<*1 *\}2 el^ ^^Hr *ll2 h]3H IHM* ^wlW-. *fl2 ^1 

wVi^ll ^lS-e] cjolE] Tjs-ofl -ae^g- E^Rrt-11 A}-^^, 

*fll E^ Ajjr^ dM^I T^ofl M.^ oj ^c^-g- E^Kr^ A}-g-£ 

cf. zleI^, ^12 ^ ^1^1- ^^\f)7] $\n A>-g-sl^ ^ ajjt^ #3 ^1 
Jro^. ^ yg*$6\} ill El^A] c-flolE^ 7^s l-^o] E|^^rf. tcJ-eH , 

ill E^jl ^ofl °j7^^r ^#/7l<y tfl ol El ft 0 ^ l1\o)Z\7\ ^*gS\ 

£ 2 
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#3 oloflo]^- oj-g-^ c-flolE^ S}^ 5)5., 5^j} ^ ^ oil- ^l^Kr 

^>S.Sfl p)l2.e| {Data path reset circuit, method using clock enable(CKE) signal 
and, semiconductor memory device having the same} 
^tr ^1 

£ l£r ^tij-^o] nflS.^ ^-^1* 7fl^^.S 14^^ ^£o]cf. 

^Mltr ^1 

<4> ^- tiVc^ ^ofl ^ ^O.S.^, ^ , ^71^] °il2-^ 

<HH c-flojE-l 7js(data path)£] i^jHl ^tr ^ 0 14. 
<5> Jg-7l^i aVS^ll "11 S.^ ^ °H ^ 37l| *>IEL E^jKhard reset 

^^(soft resetH $14. ^7^ tiV£*fi fflSH} #*}7} %^&\ ^ 
-ft- 7HJS}*h ^^fEi Al^^o^ ^^o. 7^, ^71^ v\)2.?) 

o\) E^o] o]7>-El Jl o]ofl ^u}*>^ <^^o^ a] sequence) 7> ^^^cf. ^ 

^Ei ^ 71 ^i=. -S-^ 7)1- o]-g-*H ^3 Al^efl^. e]^^ ^f, %7] 
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q «V£*fl ufls-al i£i ej^jo] ol7}i|Ji, °H1 ^«v^H *1€^7} ^ 

<6> #S) Aljrofl ^-7}S\o] %-^ii>}^ &7]*\ #5-%} *\]5-^ Bl^(S0ft 

reset Ml ^ *1WCC)^ %)^o] ^&*\ OVS ifl^H ^ ^, 

<£)J=L ^oj-o] ^^§1 0V7> 5)^cf7> zmS. 3\&r5\^ $o) o^E]- 

o] t1 si ^^7M S£^r ^5. Slcf. tiVig, e|^(hard reset)^ ^-f^ ^ ^<y- 

(VCCH 0V ifleij#i}7V tfA] 

< 7 > tfl-f^-S] DRAM(Dynamic Random Access Memory)^: (hard reset ^-f ^ 

#°*KVCC)^ eflt^- DRAM^ 2.€- ^ 3 38*1-71 W *1H 

<8> ^7flsl o]^ c-flolE^ (Double Data Rate, °l*r DDR^E* ^) SDRAM^I A>°<HHfe cfl 
o]E-1 ^5. (data path)7> ^*>3i 5£*r 5L^°fl iH§ b^(«3 <?MH-1: 4l:SL(CKE)«- 

efl'iS. ^17»^- ^*8*Kr ^J-ir sJvjI S^lth Hl°l^ ^S(data path)7> ^^>Jl $\ 
±= 5=^41 i = § e^-g- ^*>J7^> ^ 3-f<H|fe, t-flolEi ^3. *IH *1Jl7> A 

-iA^M &*1 4i ^.2.3. ^-#(read) ^ S^r 7l<8 (write) ^°1 

3|°13 ^-9] &z\}7} c$x]7\ $X^. 

°1 ^rM^-^, ^ t ^°1 i=£ 3 ^3 *W 33-3 3 

^cfls. ol^^l^l <4eH, iHI ^7}^ ^<Hl5L ^]o]b\ #^°1 

7|1#£]^ ^ ^.-^^21 o^l7> 
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<io> iS§/5}c el^A] ^ o]6\)o}^. a]s(CKE)» S.^ms. 917} 

^*ti^ DDR SDRAM ^1 a>°<M4. . #3 «*H<>l-i: ^lS(CKE)7> 

<ll> o}-eH o] ^zi^l- S}^ 7l#*j ^XItt Sl^Al cflojEi ^S. 

^ ^ XH Aljrl- E^j]<i>H t±*r £ y o V ^, °1» 

^l^Hr tiv^^i uiiael xi^Kr ^o]4. 

^ ^ *)"§-] 

<12> ^-7) 7)^^ S^-Xl* ^^}7l t 1 ^ ^ ^ 3)3.^, t&EXl °fl2- 

7l XU ^ X12 el^I A Jst ^«Hr Xl2 e^j! ^IJl iH^m 

^t>l*H, A o V 7l Xl2 ^IJLtt ^7l tiVEXl X|S.^ cflolBl ^S.ofl ^-^^ ^ 

<13> 4^-2)^71^, #71 XI 1 Bl^ ^IJLfe ^"71 tflolEi dfc^ ^ 1"^ °1 

<u> se^t u>^-^s>7lS^, #7] sq^- ^}Jl^ #^ ^Xl<X# aIJioIjl, ^o V 7l XI 2 

413: *4)7lfe ^71 #s) sHM-f ajj:^ -g-^H XI l 3.3 «<X £) 
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Ajlf ^afrfe €^ *MM; ^ ^-71 ^JtsJ- #7l afll 33! 4!3L«- 

^71 Xl2 33! #3*Hr fe3^- TflojEi- 

<15> ^-71 7l#^ -^Xl* ^*>7l £ «VE*fl uflS.3 *H5.3i3 °\$] 

5|-*>^ 3.4- ojc^ Ai^ofl -g-^V^ A o v 7 ] v\]5.z)<£ <HeJM^ ^3^ 

# ^ifl^ t^Sc]; ^7l ^13-3^ ©IflHS.-S-El #^3tt dH31- 

Cflo]Bl ej-o] ^ofln ; ^- 7 ) pflS.3^ <X3H3. efl o] E| # <g^S>7] ^ cflo]Bl Sfo] 
A o V 7l cflo]E^ E)-0] ^lAoflK^E^ #^S]^ 3H3* 3l°13 <^#^ Sfl^l- 

**fl #^^>7| 3R> HH3 #^Jf ; dH3 2^3.-^ 3H3» 

-g-^H 4^ XH »iHJ*Rr XH 3.3^; ^ ^ ^ ^1-^-^1 

Jrofl -g-^H XU ^ XI 2 33! 4JiL-& !H3*Hr 331 ^33.* ^Hl^, ^71 

31 O] Ei <gJf #7l ^2 33! ^IS^l -§-^H 3313^ ^K 1 

<16> v}ig2\v}7}3.±:, $7} 33! ^ ^7} 9]^- #°jo\ efl^-g- ^#*H # 

71 XI 1 33! 1^*Rr ^-f- ^#71; ^ ^1-^- #3 °J°1H1- 

^IJ:^ ^71 ^133! ^3 ^^V^ XI 2 33! 1^3*Hr X12 33! US. 

<i7> ^71 7l#^ ^*>7l ^ls.3 33! y o^^ 

(a) sflt* 3#*><*1 Xli 33! ^-^*>^ ^:X1; (b) 91A 

£1^ dt^sl 5]^- ^issq- ^>7l >fli 33! ^3 XI 2 33! M*> 
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^ #31; (c) <#7] 42 ^ -§-#*H ±^ *3-8: ^ 

*rxr #31: £ (d) #7l *fll -§-#*H -*7l dH^ 73jg.ofl l-^" 3 

Si i^fil 1:^-1: -§- Bl^SHr #31* i 1 ^^. 
<18> £ £ £ ^^Hl ^"^-i: 

^g-*l o]^*}7i «>^^r ^ A H1» °IM*Hr s# ^ s. 

#°fl 7l7fl^ vfl-g-fc #s*H°># tr4. 

^ o. -i^^rf. z)- 2E#ofl ^flAl^ #3^fJL^r ^31* M^W. 

<20> ^ijL^V %V S ^o^ ^Aj^S. ^^*>7l *H iSS 

o] cl7>€ *ll #£^1 oflS.S| ^l 5 ! ^ VB fl» ^4«fl^ ^lS-^l ^ 

^ #Bfl^, l. Se)^^l(precharge) ^31, 2. H8H ^Ji(bank active) -M, 3. 
s-#/7l°g #bH, 4. ^ slSBfl4l(auto refresh) Efl , 5. ^5- (self 
refresh) #Efl 6. s)-^ tf£ #Efl *}i4°14. 

<2i> Ej^joi oi7>€ ^ #3 £N°1-1: ^Jl(CKE)^ S.-fefl'tS. 9l7}^. 

5] 41 3 *H #^*fl ^1-2-^1 ^(normal) §-*HHS- #^ ^Hl" 413: 

(CKE)7> S-felllS ^7>^ ^ &t}.. €^ °J^°11- ^1Jl(CKE)7> S-fefllS ^7}£ 3 

*1 ^7l ^«flA^ 3.^^11^ ^Ml: *!Jl(CKE)1- ^5. ^€ ^ 

* 3H ^1^# Bl^Mfe $°] sfl^V^ DDR SDRAM s) **MM . # 

3 <?HM-£ AlJi(CKE)^ cflojEi ^5.7} nfl# S.-fefl'iS. Sl7>€ ^ 9X7} 
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<22> #71 ofl 2. ^ ^.Efl-i- ^ i ; 2 ^ 4^ ^-foim, o)n) $)o}&\ ^ 

a] e|^5]r:-1e|-£ ^7} ^-7) ^-£^1 *11.2.e) ^ 55+ 6^ ^^1^, 

°H €^ ^Hl" ^]Jl(CKE)7> 3. -fell US. ^V^H 5a cf. o)-^ t l, 2 ^ 4^1 ^ 

*\, 5L^-z]}^_2) #3 °MH1- ^l^(CKE)!- ^\ n °] z\ ^S. ^ ^ *)H^1:£« 

<23> nslS-S, ^^-S-^-b] ^s]^ #3 ^MH!- 41Jl(CKE)1- ^>-§-*>^ n 

°}^\ ^2. ^ ^ *lH ^]St S|^^}7l ^tt Bl^ -tlM 

<24> ^-^o) ^tiT-^o] *V£^ oflS.^ 7fl^ M^TT 

a>£^ nfl5L^ ^HaI oflasj^i ^eflol(ioo)^ S-f flS.=Hl 

o]e|. eKK-g-tf al^ej-oiole}- ^)o) ufllsjfe v\] 

2-3 -t^-i- IW. ^ ^lS-^lHl^ tb iflol^7> ^ ^.-f ^ 

e|(120)fe s^S^M o^efli ^lJi(ADDR) # 3.-$- -§-#*H 

^2.5^ <H3M(ioo)3 t^si ^E^Jt # ^>M-^l ^sKl* *^a^W 

. ^ C)SD1(130)^ ^ °]!ELZ]}^ *\3L*\] -§-^H °H2.3-i 

o]s. ^ cfloi^)7> ^si- o J-a- ^?h=k 

<25> cflolE^ 5}-<y ^i«^ = (data line sense ampl i f ier)(140)fe *HS.5j<I °] 3.(100) 

^ hU=hK1-§: cflole] #^sl^ dl^Eil- f-^-W. c-floiB] £}- 

<y 4li°«S(140H Si\*ll ^€ ^M^tt cflolEl #^^-(150)1- 
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o^e] 3flS.(180)» **« 31 o) Ei #^^(150)fe Ml-?- 2]* 

%%-5\7] £|*fl HeMl^Rr cflo]E^ #^ i=«£MuHi54)Sh ^o]e| 5}o] ^^^ = (140) 
o\]*\ ^s\^ cflojE^i- cfloiB] #3 =eMBK 154)3. ^dfsli t: il 0 l^ #3 £.eW«1 
(154)1- *lH*Kr #^ ^-^-(152)1- 

<26> eflo]Bl <^#^ 3fl = (180)1- ^-*H ^-^-S-^-Ei °g^Sl^ C-HojE]^ Dilo]E-1 oj^JjL 

(170)4 cflolE] sj-o] c ^ol^ (160)1- -f-*fl °1(100)^1 7l<a^tk eH°l^ 

oi^w.(170)^ cflo]El afl^.(180)S.^-E-j 4-*f HH^l iflJfS. ^^}7] 

$\n SE^r JELeH^Rr ^)°)^\ <Q^ £.e^olHl(i74), cflojEi 2=5HtH(174) 

S-^-Ei #^£j^r Cfl o] Ei 1- C-flolB] el-o] c^olti](160)S ^^JI C-flojEi oj ^ JEL^o]^ 
(174)1- *fl<H*Hr eflo)Ei <y ^ 3.^(172)1- S^W. ;*)H jS.^(110)^r 4^3.^ 
^^tt ^)JL(ADDR) £ *3^<H ^]Jl(CMDH1 -g^SH ^32^(120), ^ 

else] (130), dl^lEl 4fli<g = (l40) ^ eflolel 4^1 ^4°1^(150)» £f^H *fl 

<27> £ Ulc^j ^|^. £ lofl ^^ol tiV^j ^3-3 ^ 

^ ^ofl E)^ c-1 ^l^cf, 

<28> £ 2^ ^3 H ^HH 4^- ^ ^ ^-^2)3.(200)1- i-M^tt lr-^£°l 

4. °]# ^-S^, ^%^\ ^ ^HH A^. ^^513(200)^ DRAM^l tfl 

2)3.^ ^ 7\A$\ ^2.9 ^>-§-W. ^, #5- 1^2)3.(200)^ 4 

^^(VCOsf #ej <^MH^- a1^(CKE)» °l-g-*M DRAM^l 1-^- *H -SSL 
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<29> 0)1- $\*}o?\ t a] jr ^ 2)5.(200)^ 3 #71(210), #3 <^Hl°l-i: 

a] jr. »H 3*1(220), ^ it $7) (230) ^ fe^^" 7flolE(240)# ^l^. 

<30> <2]«- ^oj- ^^71(210)^ ^ ^^(VCC)^ 3113^: #*1*H *1U 33! 

(RESETDl- t^3t4. ^ ^#71(210)^ € 0 *HVCCH #£-*l sHell^l € 
nfl^l ^oiefl^oj ej^i A1JKRESETD1- *fll 33! ^l^(RESETl)^ 

(210)^ sqjf ^<?KVCCH £ 33! (RESETDl- 

JlllS £)7ti ^--2-5L*|, 33! f^H^c}-. S»l «- ^<y-(VCC)^r ^ 33!*1 *§^1 

3.-fefl>§3. ^^7>^.S., 5>1-^ ^#71(210)^ 33!^ ^17}- o^«.s- ^l*}^ ^ 

^- 1-^ ^ i^JEL* 33H7lfe 
<3i> ^-^ <*H°l-i: ^IJl H =1(220)^ ^£}^r ^^(CKE)l- 

wl^^sH ^ ^^71(230)^ ^ ^MHl: 4JJl(CKE)2] 

°lH(falling edgeH ^7)s\o], ^ ^ ^o> ^ol^ol s]^ a]J:(PUL) 

♦ ^3^ 7Ho]e(240)^ 7>-^ li ^71(230)<>1H #^£l^r €^ ^IJl. 

(PUD^f ^ ^ ^#7l(210)^l^i *fll 33! ^1 31 ( RESETDl: 3^ (OR )*><*! 

^2 33! ^1J:(RESET2)» 1^3 
<32> oj-eJ-A-l t ^2 33! ai^(reseT2)^ ^(VCCH S.^- eflfs ifl^7}7]i|, 

^Hl- ^1JUCKE)7> S^l^ 0 ! 3^, ^Hl^ol *)12 33! ^1^ 

(RESET2)^ 35°ti B^Al^t-ll A>^-^cf. 

<33> c-flolE^ ^3.ofl ±.^4] dH3 #^(5. 1^ 150)^ £fe 

» ^ Xlfe^l, cflolEl #3 ^.e.>ol^(i io] 154)^. i^Kr %o] ti>^^r>cf. 
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SE^r, t]}o]B] <g 3-^(170) 3} ^-Jf* ^£ Si^k c-flolE^ ^5. ^ # 

eJ-& 3^cHr ^ c-fl o) e) ^S. 1^ ifl-JjL 2^E=# ^/S^ cflolEi ^5. 

<34> s>= Ej^jsl ^-fofl^., >0i ^ *|12 El^jl ^OJURESETl, RESET2)7> S.^- Hr^t)-. 

djolEi D ^ 4t ^ Ir^^l ^lS^tf. i£I B^J 

^-f^lTr ^12 ^3L(RESET2)^ t^Sl^, 3HEi ^ Ir^l:^ iM^HS 

4. 

<35> ^2 ^]Jl(RESET2)# A}-g-^H 2.^. m.^^ ^ja t£ | 3±7)^Z}x\ **Rr °1 

-fi-^r ill al^o] <s>vi ^^-^o] 40. ^ Alol]£ oloflol^- Al5l(CKE)7> 

3.4-^115. % il7l nfl^-olcf. ^, o] ^ o. a ^ e^l^E] 3] (Mode Register Set) § 
tiVS^fl 2.^* ^*Hr ^ ^7> #3 SH°1# ^IJl(CKE)^ ^4-3] 1H ^ 

§-o]cf. n}EH , ^v^oil^^ <?HH-t ^S.t ^r£^l # 

<36> a}2r I^H^r #51*)1 Ml^- SIS* e^i*}7l ^f- 

7fl5] E|^ Ajjr 7 ). *Kf(^l 3^ C-flolE^ ^gS. ^ 51^1 

^Tr^l A>-g-£lJ7 ; cf-g- ^>M-(^12 ^ -ilJQ^r clHEi ^3. ^ ^.BJ- ^oj 

Aljr)# c-flolE] T^L S.^§ ^7]S}-^Cf. Aj- 7 1^ ^-O. «VAl ^ 
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<37> £ ^Tgol] ^ ^*H1» °l^r ^l^l^^l 3H1 # 

2f^ ( ^- £o)<£] 7>^1 ol^JfEi ^ g ^\ 

^A]6fl7> 7}^}t}^r ol«fl^- 3Ht|.. tt)-^, -g- 7)^3 li igifl 

<38> £ ^ofl fij^, ±^ °]7>£l^ °l-g-*M ^ 
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*>.£4l 41 5. el ifl^- 5]st a^iafr^M fl^r sl^ 4!Jl iM933°fl 5a°1>H, 

#7] A2 el-« ^Jl^b ^"71 #£31 "flS-Bl cflolEi ^S-ofl 1: 
2] 

*fl l -*7l 4U 21^ ^IJ:^ 

^•71 tflolE^ ^3.41 ^^1 1-^ O^o] ^-a-S.^- ^Ajl^c-fl A}-g-5q^ ?A 

# ^-^s el 3! Aljr i#^3is. 
[^^J- 3] 

A] l %H1 5a°H, A o V 7l ^JJ^r 

4] 

3 %H1 5a°H, 412 51^1 A]Jl ^^71^ 
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[^T 1 * 5] 

3 %H1 &<H*I, ^71 cflolEi y%sL6\] ±$S>) 
l%?*Sr 6] 

*il 5 %H1 SX^*], cfloiE) ^s.oil ^€ 

^ 3E^-*Rr 3* ^-O-S S}^ 2]^ A]S 3] S.. 

7] 

*fl 3 %H1 Sa.«H-H , A oM c-flojEi ^^oll 4i>§o] -g-e^ 

S^-Ei DflolE-1 «a#^ Sfl-B^l ol =7l7>^^| ^S^Hl fl*l*R=- CflolE) #^ <U^- 
8] 
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Ofl H • 

n — ' 

^-71 ^3.^4. ^eflojs. cfloiE^i- «y^*>7l ^tb HH^i ^ h.bW«1; 

^-7] C-Ho]Ei <y#^ 2flS.S.«-El <tm$)±r dlolE^l- #7l Cl] °] E-] 5}*1 ^O^S. 
[^T 1 * 9] 

8 %H1 ^^^-1, ^-71 5^ ^OJL ^5}Stt 

#71; ^ 
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sq«. ai^o) ^>uj-o] ^s) ^1 oil oil- ^1^4 #71 afli el ^5 feel «a^H 

»12 el^Jl ^S^Vfe 42 el^l ^Jl 1HM1- Ifs}^ ^£.5. *Vfe #£*fl 

*)is.el #*|. 
[3^8" 10] 

^1 9 %H1 fl°H, ^-71 X)2 el^il ^]JL iHMfe 

#3 ol^M-H- A]Jrofl -g-#*H 2111 sL*\ zmo] S\±r 

^*Rr 7>s- li ^Aj7l; ^ 

^-71 a1Jl<4 41 el^H ^1Jl# feel^5}cr| #7l ^12 e^ ^IJil- 
fe feel^- TlHSl- ^^-^ ^-i- -Mils s>fe tiV£^ll ^lS-el 
I^^J- 111 

4 9 %H1 #7l *fl2 el 31 ^lJ£fe 

fe *}^4 nflse) ^1. 

[^^J- 12] 

Bfls-el #*l<s] ifl^- el^s>fe #*?H 5a<>H, 

(a) ^ efl^ *til el 4! ^1^1- ^*l-fe #31; 

(b) ^S-f-Ei <y7>£|fe i^^l sq^- ^7} 41 el^ aijiI- feel <?i^>^ 
*fl2 el^} 1^3^-fe #31; 

(c) #71 *fl2 el^Ji ^iJiofl -§-^H ^ojE-l ^ofl ±^s) el^*> 
fe #31; ^ 
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(d) #7l ^Jii -8-#*H #71 tfHEi ^s.oil sqsi 

Hl^Rr #31* ^«l*Kr #51*11 #*1^ ^i! y o V ^. 

[$t^J- 131 

^ 12 %H1 $jl<H^, #7l 41Jl*t 

#3 oloflol-g- Al^o] ^ ^ tiV£*ll #*1^ 34! y o Vl 3. 

14] 

*« 13 %H1 floH, #71 (b) #31^ 

#7l #3 <y°1Hl- ^1:^1 -g-^sH i3 ^ 31 3tt ^ 

#71 €^ ^IJl^ ^-71 *lll 331 ^1^1- *r3^-*M #7l ^2 Sl ^ -tlJll- #3*} 
^ ^7111- it^}^ S-^JLSL *Hr #51*11 ^2.3 #^1^1 3^1 

15] 

*ll 13 *<H 5^^, ^71 C-llolE^ 
3°l t 9*l- : b #^ J=3-°l*1«- 5L^Kr 53 -1: ^ #51*11 °115L3 #^2l 
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*ll 13 %M1 5^*1, #71 C-llolE^ ^JLofl 4i^2l 
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